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INTRODUCTION
Intracholecystic papillary-tubular neoplasm (ICPN) is a new terminology in classification of gallbladder tumor proposed by Adsay et al. in 2012. [1] It represents intracholecystic neoplastic polyps, adenomas, and papillary neoplasms that are ≥1.0 cm in size. They follow adenoma carcinoma sequence of progression rather than flat dysplasia to invasive carcinoma, which is more commonly seen in pancreatobiliary carcinomas. ICPN indicates a distinct subset of gallbladder neoplasms that resembles to intrabile duct papillary neoplasm and intrapancreatic mucinous neoplasm which are known to have a better prognosis than other bile duct and pancreatic malignancies. [2, 3] Before the term ICPN came to exist, these cases were histologically diagnosed as adenoma or papillary carcinoma with or without invasion. However, the term papillary carcinoma also included lesions with surface papillary dysplasia with or without invasion without producing a mass lesion in gallbladder. Papillary carcinomas were also found to have a lower incidence of invasive growth and better prognosis, even for those with invasion than conventional adenocarcinomas. [4] There are relatively few clinical and pathological studies and a few case reports of ICPN till now. [1, [5] [6] [7] [8] [9] [10] We have done a 5-year retrospective study in a referral pathology center to study the pathological features of ICPN and to find out the factors associated with invasion in them.
MATERIALS AND METHODS
This is a 5-year retrospective study in a tertiary referral center. All the records (including slides, blocks, and case record sheets) of cases diagnosed as ICPNs, papillary carcinomas, and adenomas in the past 5 years (from January 2012 to December 2016) are retrieved from the archives. Intracholecystic and no papillary structures. Papillary is composed mostly or exclusively of papillary structures and few tubular structures if any. Papillary-tubular is composed of admixture of significant proportion of tubular and papillary structures. However, possibility of bias cannot entirely be excluded during separation of papillary from papillary-tubular architecture. Table 2 shows that ICPNs are of mostly papillary and papillary-tubular architecture. Papillary pattern shows the highest incidence of invasion, and tubular shows lowest, but the difference is not significant (P = 0.887).
Histological differentiation
Four different histological differentiation patterns are noted -gastric pyloric, biliary, intestinal, and oncocytic [ Figure 2 (a-f)]. Biliary type shows cuboidal to columnar cells with nonmucinous eosinophilic cytoplasm. Gastric pyloric type shows columnar mucosa containing mucin. Intestinal type shows columnar mucosa containing goblet cells or tall columnar mucosa with stratified cigar-shaped nuclei resembling intestinal adenomas. Oncocytic type shows large columnar and polygonal cells with eosinophilic granular cytoplasm and central large mostly rounded nuclei. Occasional foci of tumor show differentiation intermediate between biliary and intestinal type with tall columnar stratified nuclei. There may be some bias in subtyping lineage of differentiation in these foci. Two of the tumors show three lineages of differentiation and four show two lineages of differentiation. Rest 13 cases show single lineage of differentiation. The frequencies of all the differentiation patterns are presented in Table 3 .
It is found that biliary and pyloric are the most common differentiation patterns each comprising 37% of total. Intestinal lesions with size <1 cm and flat papillary dysplasia with or without invasion are excluded from the study. Seven of the papillary carcinomas and three adenomas are re-reported as ICPN. A total of 19 cases of ICPNs out of 81 gallbladder neoplasms are found. They are analyzed for distribution of age, sex, invasiveness, architecture, histological differentiation, and grade of dysplasia. Approximately 15 sections were studied in noninvasive cases to rule out the possibility of invasion.
Grading of dysplasia is done as like that of gastrointestinal tract adenomas. Severe cytological atypia frequently accompanies acute cholecystitis as a reactive change and so they are excluded from the diagnosis of dysplasia. Follow-up was done by periodic phone calls. However, follow-up was possible only in 11 cases and others were lost to follow-up. Hence, survival analysis is not possible. The findings are presented in tabulated form and analyzed statistically for significance by t-test and Chi-square test using SPSS version 23 to find out the histological associates of invasion. Table 1 shows that ICPNs have most commonly occurred in the 50-<60-year age group. Age range is 26-65 years with a mean age of 50 years. They are 2.8 times more common in female than male.
RESULTS

Age and sex distribution
Clinical suspicion
Twelve tumors were suspected clinically either preoperatively or intraoperatively and all were diagnosed as carcinoma. Rest seven were not suspected clinically.
Stages of the tumors
Out of the 19 cases, 13 are noninvasive, 5 are stage PT2, and 1 is stage PT1.
Architecture
The gross appearance of an ICPN is shown in Figure 1 .
Microscopically, the cases are divided into tubular, papillary-tubular, and papillary pattern based on criteria as mentioned below. Tubular is composed exclusively of tubules 
Grades of dysplasia
Tumors are divided into low-and high-grade dysplasia as like adenomas of the gastrointestinal tract. Five tumors are low grade, 3 are focally high grade, and 11 are diffusely high grade. It is found that all the low-grade and focally high-grade tumors are noninvasive. However, five of the diffusely high-grade tumors are noninvasive and rest six are invasive.
Follow-up
Follow-up is possible in five noninvasive and six invasive ICPN patients. All the followed noninvasive ICPN patients are alive (2 years 9 months, 2 years 6 months, 1 year 8 months, and 1 year and 7 months). One of the six followed invasive patients is dead after 1 year and others are alive (1 year, 2 years, 1 year 7 months, 9 months, and 4 months).
DISCUSSION
ICPN constitutes 23.5% of all gallbladder neoplasms in our study. Almost two-third of the cases were suspected radiologically and all were diagnosed as cancer. Adsay et al. found 90% of their cases detected by radiological examination which is much higher than the present study. [1] [11, 12] ICPN in the present study also shows similar age distribution. However, as like other studies, we have also found female dominance (female: male ratio 2 This implies that metaplasia-dysplasia-carcinoma sequence is more common than de novo dysplasia-carcinoma sequence in our region as compared to Western countries. This may be due to a higher prevalence of cholelithiasis and cholecystitis in our region which is frequently associated with metaplasia. [13] [14] [15] Two of the cases both noninvasive are associated with cholesterolosis. This could be by chance as cholesterolosis is very common or might have some pathogenetic roles.
Dysplasia particularly high-grade dysplasia is a risk factor for invasive malignancy. Adsay et al. found high-grade dysplasia in 95% of their cases. We have found high-grade dysplasia in 73.7% of cases (14 of 19) . Out of the high-grade dysplasia cases, 3 show focal high grade and 11 show diffuse high-grade dysplasia. The younger age of presentation in our study could be somehow related to lower prevalence of high-grade dysplasia.
Presence or absence of invasion determines the clinical outcomes in ICPN as noninvasive tumors show excellent prognosis, but invasive tumors show less favorable prognosis. Papillary architecture, diffuse high-grade dysplasia, and biliary and foveolar differentiation are recognized to be high-risk factors associated with invasion. [1, 7] We have found that papillary architecture only slightly increases the risk of invasion (37.5% in papillary, 28.6% in papillary-tubular, and 25% in tubular type). Statistically, the three architectural patterns do not show significant association with invasion (P = 0.887). Adsay et al. found 68.1% of papillary carcinoma type of ICPN to harbor invasive foci. [1] Low incidence of invasion (25% of all cases) in papillary carcinoma was reported by Wan et al. before the term ICPN was used. [16] Of course, many of their cases were not papillary ICPNs but were papillary dysplasia with or without invasive carcinomas.
None of the differentiation subtypes are significantly associated with invasion either individually (P value ranges from 0.2048 to 0.3440) or together (P = 0.483). Intestinal differentiation, although constitutes only 11.8% of total cases in the present study, shows a high incidence of invasive growth (2 of 3 cases). This is again in contrast to the previous study who found biliary and foveolar type to be more commonly associated with invasion.
Diffuse high-grade dysplasia is associated with increased incidence of invasion in the present study (P = 0.05) as like the other two studies. [1, 7] All the low-grade and focally high-grade dysplastic tumors in the present study are noninvasive, but majority (54.5%) of the diffusely high-grade dysplastic tumors are invasive. Association of grade of dysplasia and invasion is statistically significant with P = 0.041.
CONCLUSION
ICPN encompasses a range of architectural patterns, lineages of differentiation recapitulating different parts of the gastrointestinal tract, and variable grades and extent of dysplasia. We have found earlier age of onset, lower proportion of invasive growth, and less number of tumors with biliary differentiation in ICPN in contrast to the previous studies. Only factors significantly associated with invasion are extensive high-grade dysplasia. Architectural patterns and differentiation subtypes are not significantly associated with invasion.
